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Abgtract

Military operations become more and more complex. Information overload, and uncompleted and
uncertain data made military information sysem design a chalenge that would confer or withhold
information superiority. The latter could represent military superiority especidly in complex warfare such
as urban operations or counterterrorism. This paper proposes a process for military information system
design. This gpproach is based on a merge between the exigting fuson frameworks on the one hand,
and on the author’s experience in data fusion, on the other hand. Specificaly, the design is based on
system objectives and accuracy requirements, constrained by a determined sequence of events, in this
case detection, identification, tracking and estimate of future states (DITE). Then, a five-dimension
sructure is proposed for data moddling and management: space (x,y,2), time (t) and possible worlds
(w). On this basis, data exploitation and resource management could be performed with regard to
network inferences, data perfection conditions and generd data fusion approaches. A learning process
could enhance the system by an intelligent component that would perform optimization.

1. Introduction

In the area of R&D, data fusion has become in the last years a proposed solution to a broad range of
problems, from command and control system design to sensor performance optimization. The need for
fuson comes mainly from the objectives of information overload reduction, accuracy improvement, and
exploitation of partid or uncertain knowledge. A possible definition for data fuson [Li et al., 1993]
could be generdized to “the combination of a group of inputs with the objective of producing a sngle
output of greeter quaity and reliability”. This definition has an advantage over other definitions proposed
by [Steinberg, 2001], [Klein, 1993] and [Wad, 1999] by being generic, straightforward and
unambiguous.

[Solaiman, 2001][Steinberg, 2001][Wad, 2001] defined data fusion taking into account -to different
degrees data, observation, feature, decison and knowledge. This paper uses the representation
proposed by [Solaiman, 2001] for its particular clarity and for its unified view of data processing. Figure
1illustrates Solaiman’ s representation of data processing.

Having defined data fuson and its applications, the next step is devoted to the design of the datafuson
sysem. [Solaiman, 2001] and [Steinberg, 2001] have aready provided good frameworks for data
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fuson. Ther frameworks include the main concepts involved in the dready exigting data fusion research.
However, there are little conceptual overlaps between the two works since each of the two researchers
look at a digtinct aspect of the same problem. [Solaiman, 2001] focuses on the fusion process itsdlf
while [Steinberg, 2001] paid more atention to system design, without putting much emphasis on the
fusion process.
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Figure 1: Data processing— from Object, observation, featur e and decision spaces[Solaiman, 2001].

The main objective of this paper is to propose steps for generd information system design,
comprisng data-fuson cgpability, within the military area. This task is based on the two references
mentioned above but enhanced by the author’s comments and integration view. The information system
would be conddered as including al actors or components. The emphasis will be put first on data
exploitation and second, on data source management.

The paticularity of military information system design is explained by its need for robusiness i.e
accuracy, reiability and credibility. In other words, these sysems handle human lives, exploit
heterogeneous data sources, and involve limited resources (individuas, materid, time, etc). Moreover,
the huge amount of data inputs, the unavailability of many cases to understand a problem, and the
omnipresent threat of enemy deception operations. All of these particularities make the design of a
military information system a chalenge that would confer or withhold _information superiority, which
could represent military superiority especidly in complex warfare such as urban operations or
counterterrorism.

This paper proposes a conceptua approach for information system design based on the three-tiers
architecture [Orfdi, 1999] with respect to the military requirement for robustness. The system is then
consdered as an object with three facets. interface, sorage and processing. Figure 2 illustrates abasic
representation of this architecture. The interface is considered as the link between the physicd system
and itsusers. The interface is adso the system’ s facet that communicates with other systems (inter- system
communications). The resulting exchanges must respect common ontology, security, and other inter-
system or inter-agency requirements. Section 2 presents this facet for the definitions of the sysem’s
objective/god, of the accuracies, and of the sequence of events determination. Section 3 focuses on a
possible data storage structure. 1t is based on the world physical representation of space and time. A



possible-worlds dimension could enhance the system to support the apriori knowledge of the possible
worlds, the smulations, as well as the recording of past events occurred within the system use.

Inie riace Storage Processing

'."; e

001 N0

o0

SYSTEM

Figure2: Three-tiersarchitecture

Section 4 presents the processng unit of the proposed information system design. Data fuson and
resources management capabilities are proposed followed by a learning component definition, which
introduces “intelligence” within the system. Section 5 concludes this document with a summary of the
proposed approach, followed by a discusson about the next steps related to the area of military
information system design, implementation and application.

Military information system definition and congraints have to be introduced before the three-tiers facets.
A “generic’ system definition could be stated as *any organized assembly of resources and procedures
united and regulated by interaction or interdependence to accomplish a set of specific functions’ [U.S.
DOD, 1994]. Figure 3 schematizes a system at its Smplest level: inputs being processed to give an
output.

Figure 3: System definition by inputs{processing-output



From the previous ligting of military system particularities, the next congraints could be suggested: semi-
autométion at the decison level, human factors control, openness, and the clarity for directions.

Only exceptions should involve automation and decision taking for syssem components for decison
taking. Since respongbility for human life is involved, the decison process, directly related to a prior
established gods (section 2.1), should involve a human control. This implies an architecture where
humans are dedling with machines. The objective should then be to exploit the strengths of both the
human (quditative) and the machine (quantitetive).

As in any organization, the human factor should be assessed. A mgor point is to keep the physca-
system as a tool, which objective is to enhance decison-taking process by the human. Specid care
should then be given to the dynamic between the system’s physical components and human actors.

System openness is a characterigtic that could dlow a system to evolve over time. Hence, the adding of
new components, or the remova of past components, should be performed without architectura
changes. Openness may be performed by the use of multiagent architecture [Pigeon et al., 2000b],
which is fully competible with three-tiers gpproach. For ingtance, each system’s actor, including both
human and physical components, could be considered as an agent, which can beitsdf conddered asa
system by itsdf, a subsystem of the main information sysem. Asis the case within military training, these
agents possess generd as well as specidized capabilities. An objective then is to develop agents that
respect equilibrium between specidization and modularity. This objective might be reached by the use of
alearning component that optimizes specidization.

Finaly, the direction phase, the firg of the intelligence cycle phases [Canada Nationa Defence, 1998],
could be ahieved by clear identification of the sysem’s objectives/gods (definition, expected time
and/or conditions for completion, required accuracy), the capacity to achieve them (based on dl system
components/actors capabilities in accordance with the application context) and the course of action
(COA) to achieve them. The next section presents the details related to the clarity of direction.

2. Interface

This section presents the link between the physicd system and its users in order to define the
objectives/gods of the components, their accuracies, and the system’ s sequence of events.

2.1 Objectives/Goals

The objectives —gods- could be identified on the bass of the actor/components roles and
responsbilities. From amilitary perspective, gods are defined with regard to the following three levels of
abdtraction: the Strategic leve, the operationd level, and the tactic level. The membership to a singular
level could be seen as dependent on the organizationd respongbility, for ingance palitica/civil or
military: from corps, divison, and brigade, to platoon. This representation is made for direction clarity.
However, it could not be suitable for every case. For instance, within the urban operations context, the
border between the strategic and tactica leves is somewhat difficult. For ingtance, the presence of a



high densty of cvilian can imply politics within platoon commander actions, then moving these actions
from the (traditiond) tactical level to the Srategic leve.

From this representation, dojectives (and/or centers of gravity) are identified with respect to the next
congraints. Data and resources involved with its collection have both to exist and to be available (being
complete or partid, direct or indirect). Context and problem variability (including the system dtate) have
to be known.

2.2 Required accuracy

Numeric or symbolic accuracy has to be paired with each single system objective. At this step, the
complexity/level of detailsis set. The required complexity determines the representation.

For example, the conceptua representation of a spatid data Structure (section 3.1) fals into the
complexity requirements. This could be stated as Sgnd (level 0), object (level 1) and Stuation (leve 2)
[Steinberg, 2001]. These three levels coud aso be described from an oriented- object perspective
[Booch et al., 1999]. Within this formaism, the object is characterized by attributes and functions.
Interactions between objects are defined as inherence, aggregation, communications, and other
relationships (e.g. dependence and ownership). The Steinberg's levels 0 to 2 became then a
representation of a same knowledge about data, as the object definition could involve a Stuation
representation.

For example, a same instance could be represented loth as an object or as a Stuation (its attributes
being represented as signds). A light armored vehicle (LAV) ingtance could be represented by a single
object (the LAV itsdf), or by an aggregation of objects (e.g. the frame, the whedls, and the wegpons).
The aggregation case is consdered being a Stuation (Steinberg leve 2), since it involves relaionships
between the objects. The choice of representation is related to the required accuracy.

This example can adso be gpplied to the system definition. Fgure 1 illudrates a Smple form of system,
which is schematized again in Figure 4a Figure 4b represents a zoom on the figure 4a system. For
instance, three components are schematized. Each of these components could be represented by a
sngle system as shown in figure 4c, and so on. Figures 4a to 4c are different representations, from
different complexity levels, of asame system.

The system of system agppellation could then be used when dedling with the integration/merging of the
exiging/legacy sysems, multiple ownership systems, multiple languages system, etc. [Solaiman, 2001],
when taking about fusion capabilities, notes that “. .. gpproaches are motivated and mainly influenced by
the type of applications’.

Data requirements could be identified from accuracy. They could be adaptively based on the context i.e.
possible-worlds attributes (section 3.3). For instance, in urban operations, the intelligence requirements
checkligt [U.S. Army, 2000] includes the city infragtructure. In accordance with this requirement, the
representation could be two-dimension (2D) maps or three-dimengion (3D) maps, which might or might



not represent the insde of buildings or sub terrains, the facilities such as energy and communication
networks, etc. Definition of objectives and related accuracy could correspond to the priority intelligence
requirement (PIR). Then, intelligence preparation of the beattlefield (1PB) could be achieved.
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Figure4: Arbitrary levelsof object representations: system, and system of systems
2.3 Sequence/steps to achieve objective-accuracy

The next steps are a generic sequence proposa for objectives achievement. These steps are sequentid:
they detect, identify, track and estimate future state (DITE). They are fulfilled with regard to the context
of the problem to solve.

= Detect: discover or perceive the existence of an object.

» |dentify: quantify object attributes in order to meet conditions for perfect exhaustiveness and/or
precision (section 4.4.1).

= Track: monitor the object with regard to the time dimension (section 3.2).

» Edtimate future state: predict an object (including Stuation) status over time, or more particularly
a damage estimate for a possible engagement, as stated by [Steinberg, 2001] leve 3.

This sequence is a discrete representation of a continuum. For ingtance, the identify step can be defined
as acompogte of the two sub-gepsthat am identification of the

1. object category: excusvity (section 4.4.1) condition is not met i.e. exclusivity is consdered being
imperfect with regard to the context of the problem.

2. object instance: exdusivity condition is met i.e. excdlusivity is consdered being perfect with regard
to the context of the problem.



The sequence of events could use other representations. For instance, [Hurley, 2001] proposes a
sequence for urban operations achievement: understand, shape, engage, consolidate and trangtion
(USECT). Another representation of the same problem can be stated by Command, Sense, Sudtain,
Shidd, Act (CSSSA). As within DITE the estimation of future state (E) involves the previous sequence
(DIT), within USECT, the SECT phases involves the U phase. For the CSSSA, the act phase (A) is
involved within each of the CSSS. Within the three-tiers facets, processng capabilities and/or data
storage, could be used at the interface level. Therefore, it becomes a question of problem definition or
representation (attention focusing).

From this step, a collection plan could be generated and performed, based on the characterigtics of
system storage (section 3) and of processing (section 4).

3. Storage

The Structure of data- torage has to be both generic -to dlow system evolution- and forma -to fecilitate
data processing-. The proposed structure is based on the world physica representation of space and
time.

3.1 Space

Using the space representation (X,y,z coordinates) as data storage structure for an object offers the
advantage of being both generic and formd. Whether a single infantryman or an order of battle
(ORBAT) can be modeed within these space coordinates. For both, space coordinates could
characterize the instances of class. Moreover, the relationships between the ORBAT objects (Stuation
level) and the spatid coordinates of each component can be obtained from abstraction zoom on the
desired object. Non-spatid information can be stored within the object’s attributes section (example:
culturd knowledge related to individuals, people networks, situations). Spatia and nonspatia accuracy
should characterize object attributes. Findly, the object physica condrants can be stored within the
object operations section.

For example, a fuzzy vaue such as the enemy “will to fight” could be stored within an enemy ORBAT
ingtance attributes section. It could even be stored on sub-parts of the ORBAT if it goplied only to a
subset of units. In the same way, terrain navigation congraints for a particular tank model could be
stored within the object class alowed operations section, and so on.

3.2 Time

The dimension of time has to be formalized in order to handle the evolution of spatia objects (including
Stuations) over time. Also, the time dimension might be used to store knowledge related to a resource
capability avalable over time. Proposal is to congder the time being handled as an object attribute.
From this dimension, primitive estimate of future state could be assessed. However, prediction involves
the exploration of dl sysem parameters and possibilities for sngle or multiple contexts. Another
dimension is proposed to handle these “ possible worlds’.



3.3 Possibleworlds

The possble-worlds concept is the result of a dimenson (w) added to the previous space (X,y,z) and
time () dimensons. Hence, Stuation possble COA could be gtored within a (x,y,ztw) format.
Moreover, the predictions (estimation of future states) and the a prior knowledge related to COA could
be generated within this format. Historic of system component parameters from experiences, used
cases, could be managed within this dimension, which is the main data source for system learning and
process refinements. All of the stored data congtitutes the system’ s intellectua patrimony.

4. Processing

The processing unit is the brain of the system. It performs data exploitation to meet the gods and their
associated accuracies. In military information system design, the datafuson and the resource
management capabilities are the essentid for superiority. As find enhancement, a learning component
might record every system attribute and/or operations, and use them for smulation and optimizetion.

4.1 Data exploitation & resource management

Dudity between hypotheses (god, accuracy) and resources (human or physical sensors, databases)
seems naurd, since they rely on each other. As dated in the introduction, the main body of the
processing facet focuses on data exploitation perspective. However, section 4.1 ends with a brief
discussion about the resource management.

4.1.1 Dataexploitation

The data exploitation is performed from sensor outputs & a prior knowledge, which could involve past
experiences, decisons, rule sets, problem conceptudization, etc. From this knowledge, the DITE
sequence could be achieved. Consdering the time atribute as being accomplished or unaccomplished,
with reference of system current time, the letters making up DITE stand for the following process:

Detect: Change perception from set of time-accomplished data.

| dentify: Information gethering for object attributes quantification, which can include the latter
change detections over time-accomplished data.

Track: Change detections from an identified object instance over time-accomplished data.
Egimate future sate: Generation of time-unaccomplished data/possble world(s), then
associated to possible COAs.

From a priori knowledge, inference networks can be generated. These networks are nothing but
conceptua maps showing possible paths to take in order to navigate from one point to another. These
logica paths relate data to objectives with checkpoints that can merge data and decisons. They are



firdly defined from a prior knowledge of problem solving. Subsequently, they can be enhanced by a

learning componen.
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Figure5: Data (Information) definition set — physical model — data (information) content set [Solaiman, 2001]

A plain form of inference network is schematized by the relationship in figure 5 [Solaiman, 2001]. The
data definition set is linked to data content set. The relation between the two sets (e.g. physica model
and psychologica model) corresponds to an inference. When more than two sets are linked together, a
network is generated. When more than one link connect two sets, data fusion has to be performed.
Fusion isrequired to reduce links redundancy (information overload) and/or to improve accuracy by the
summation of partid dataor uncertain data

Data fuson can solve the problems rdated to the complexity of the threats, the ambiguity of partid
warnings, and the ability of plotters to overcome obstacles, to manipulate information and to deceive
victims. Padt failures attributed to an overload of incomplete warnings could then have been avoided by
the use of datafusion.

Example: A PIR can ate “where the enemy unit x will crossthe river?” Image intelligence (IMINT) and
human intelligence (HUMINT) sources, and their analysts could perform the next tasks:

IMINT: From mixed optica and radar imagery, the steps detect and identify (DI) can be gpplied for
bridges included within area Xi, Yi, Xj, Yj. From the same sources, the same process is performed for
roads. From knowledge related to unit x (e.g. vehicle categories and possible objectives), roads (e.g.
width and dopes), and bridges (eg. width and weight capacity), an andysis is achieved to select the
mogt promising path(s) for unit x.

HUMINT: For the same problem, a HUMINT source might collect information related to unit x (or its
higher chain of command) intentions and date (e.g. vehicle Sates, anticipated movements, and will to
fight). From the analys's, answers might be proposed for the unit x most promising location(s) to cross
theriver.

Hence, for thisPIR, IMINT and HUMINT sources might get solutions that require afusion processi.e.
each source propose a (possible different) set of weights for the solution hypotheses. However, at
IMINT and HUMINT sub-andyss levels, ther data is complementary without overlgp. The



requirement for fusion is then not dways present within problem solving process. It depends on the data
overlap with respect to the capacities of the sources exploiting it.

It might seem obvious that a system output could be enriched from multiple heterogeneous inputs that
present redundancy and partia views of the same problem. However, in order to ensure the coherence
for inference and for the data fusion process, a common reference has to be found for the definition of
links. [Steinberg, 2001] refers to a Smilar process named data dignment. A condition for this process
completion is the knowledge related to data imperfection elements.

[Solaman, 2001] defined a data (information) perfect dement as respecting the four conditions:
exhaudtive, exclusive, precise and certain.

The exhaudtive condition means that a set of objective hypotheses, object candidates, is complete with
regard to the problem. It concerns the inference network ability to connect each piece of data(e.g.
object, attributes, operations, and reationships) to al possble solutions, COA, etc. When
exhaudiveness is met, there is occurrence of the “closed world” assumption. As an example, the
exhaugtiveness condition could mean that for a particular instance of wegpon, the inference network is
able to connect to ALL existing owners, without exceptions.

The exclusive condition means that the object i is unique and that the occurrence of dl its parameters
concerns only that object. In the area of databases, the key field requirement concerns the exclusve
condition. For indance, an individua name is not enough to characterize somebody as unique i.e.
without confusion. With regard to the context, the nationa identity number could be enough to meet
exclusveness. In some other context, digital prints could be added, etc.

The precise condition means that for sngle data, a sSingle object relationship exigs. Hence, a nationa

identity number is precise within a country, Snce it links to a unique person For person identification, a
military rank is not precise, even if it does redtrict a search. Exception occursif the rank is unique within
an amy. For ingtance, data about a five stars generd could lead to a unique person, then this data (five
stars generd) is precise. The concept for precison is analogous to the concept for exclusveness. The
difference between them is that the exclusiveness concerns objects, as precison concerns links.

The certainty condition is the ability to identify an object without doubt. It is dependent on source
religbility and information credibility [Canada Nationd Defence, 1998], and generdly on dl of the
system’ s data, especidly decisions.

The thresholds of the four conditions for perfect data eement are defined with regards to the problem
representation. For instance, exhaustiveness is so complex to cover, exception made for red smple
cases that could amost not be met in “redity”. For example, probabilities dtate, as axiom, that
distribution generation must be based on a number of observations that tends toward infinity. It does
explain why probabilities are often unsuited for complex problems. However, based on the sysem’'s a
priori knowledge and on the problem context, a limited number of inferences or COAs could be
aufficient, and then cdosed-world assumption can be made. Exclusiveness can exigt in redity but be



unavailable from the sensor observation space. For indance, sSince a satdlite image resolution is limited,
mixed content pixel could occur. Consequently, data is nonexclusve in the observation space.

Precision being a type of accuracy (section 2.2), the same examples could be used to demongtrate its
dependence to the context of the problem. Finaly, certainty is depends on the function of fitnessused
for learning (including human evauations). From the perfection e ement conditions, it became possible to
categorize the main data fuson mathematical gpproaches. Table 1 presents a succinct summary of these
links, exhaustiveness and certainty conditions being considered met a priori.

Exclusiveness I mpr ecisenessy inaccur acy M athematical approachesfor datafusion
X Probabilistic (Ex: Bayesian networks)
X X Evidential (Ex: Dempster-Shafer)
Ambiguous (Ex: Fuzzy logic)
X Possihilistic (Ex: Possibilities)

Table 1: Dataimperfection and mathematical approachesfor data fuson

For ingtance, an inference network involving fuson could be related to an operationd objective that
reguires the annihilation of the enemy “will to fight”. This data content, the enemy will to fight, should be
consdered as a fuzzy vaue ranging from O to 1. The a priori knowledge about the enemy can specify
thet its will to fight relies on the number of its supporters (probabilistic uncertainty) and its resources
(fuzzy membership to low and high functions). The latter element could depend on armament (e.g.
number of armored vehicles and infantry), energy (e.g. petroleum and gas), hedth (e.g. hospita and
food), media (e.g. radio, TV, and newspaper), etc. A specia care must be given to the characterization
of angle data dements at each level. Hence, data dignment will be smooth and the system strengths for
quantification will be exploited.

The approaches presented in table 1 suggest that fusion can be achieved at different levels data,
decisons and modds. From the previous discussion, data and decisons can be grouped together.
Mode fusion describes the process of combining inference links together in order to produce a sngle
inference link of improved qudity. For example, these links could be mathematical modds [Pigeon et
al., 20014 that, taken separately, do not alow inference from a data source to a solution, but taken
together can bring the system to a single solution. Modd fusion can dso be gpplied to mixed data
fusion, i.e. pieces of data characterized by different imperfections. This area is not well explored. Few
works have approached the problem. For example [Pigeon et al., 2000a][Pigeon, 2001c] proposed an
gpproach for mixed probabilistic and evidentid fuson, and [Leduc et al., 2001] proposed an approach
for ambiguous and evidentid fuson. As gated previoudy, fuson involves combinations of links for the
ranking of hypotheses of solution. The decision process is then a separate step that completesthefusion
process by the selection of a solution from the hypotheses .

4.1.2 Resource management
[Steinberg, 2001] and [Ng and Ng, 2000] indst on the dudity between the fusion process and the

resources management. Particularly, from the author of this article point of view, it might be a question
of dudity between decisons and resources management. From a resource management facet, the




previous steps proposed as DITE and dedicated to IPB or more precisely to intelligence direction,
collection, processng and dissemination can be applied to general resources management or more
particularly to the logigtic preparation of the battlefield (LPB). Hopefully, the knowledge related to the
resources is being under the system’s ownership (a priori knowledge about BLUE compared to RED).
Thus, the DITE sequence should be smplified to the remaining TE steps, track (T) and future States
esimation (E). As a consequence, a the information system leve, the system should be capable to
update the intelligence collection plan based on its resources TE related data. Smilarly, at the resource
level, the resource ingance should be able to predict the next tasks (future state) based on the
knowledge (partia or complete) related to the fina objective.

This process should be applied to a single resource and/or to a network of resources. From possible-
worlds knowledge and learning capacities, the system should be able to predict the impact of resource
on the sygdem dae i.e sysgem time-response to requests, bandwidth bottlenecks, tasks, etc.
Condtructive or destructive interferences have to be assessed in the same phase. [Steinberg, 2001]

stated about resources management: it is a hierarchical and recursive procedure, which objective is the
evduation of both feeshbility (response-time and resource cost) and benefice (projected gain
improvement). From cost functions, optimal paths (possible COAS), within space and time dimensions,
could be generated (synchronoudy or asynchronoudy) for resources management. To limit the
associated processing, hybrid management plans (partially static i.e. uncontrolled by the system source
manager and partidly dynamic) could be generated.

4.2 Learning

Learning is often the determining capability that sets the border between intelligent and non-intdligent
sysems. From learning, System componentsagents performance could be weighed, optimizing
performance for the next uses of the sysem. Smulated annealing, neurd- networks, Bayesian networks
and gendtic dgorithms, are learning technique ingtances. For example, [Pigeon et al., 2001b] proposed
a genetic agorithm approach for multi-agent architectures characterized by topology variations
(components are not constant over the encountered cases) and a limited number of experimentations
(number of used cases which do not tend toward infinity). This process is based on the evduation of a
fitness function from the find dates/decisons. Then, a learning component could be used to optimize
inference networks. For this achievement, the refinement would be performed to the models that
connect the “object space’, “observation space’, “feature space”’ and “decision space” (figure 1).

As gated in the previous section, the main mathematical gpproaches of fuson assume exhaustiveness
and certainty. In order to reach these conditions, within the gpplication context, the learning component
could be used to weigh, for example, probabiligtic distributions, belief mass functions, fuzzy membership
functions, etc. It could then propose a solution to minimize the incoherence related to the Open World
assumption. It can also lead to pattern discoveriesin order to refine models generdization.

5. Conclusion



This paper proposed a process for military information system design. This approach is based on a
merge letween the existing fuson frameworks and aso on the author’'s experience in data fuson.
Specificdly, the design is based on system objectives and related accuracies requirements, constrained
by a determined sequence of events, in this case detect, identify, track and estimate of the future state
(DITE). Hence, a five-dimenson dructure is proposed for data modeling and management: space
(X,y,2), time (t) and possible worlds (w). On this foundation, data exploitation and resource management
are performed with regard to network inference, data perfection conditions and generd data fusion
goproaches. Learning process enhanced the system by an inteligent component performing
optimization.

As dated in the introduction, military information syssem design is a chdlenge that would confer or
withhold information superiority, which could represent military superiority especidly in complex warfare
such as urban operations or counterterrorism. Hence, the refinement of the design process as proposed
in this paper should be considered as a priority that could be decisive for near-future engagements.
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